The University of Florida, IFAS, IPM Florida and Southern Plant Diagnostic Network (SPDN) are cooperatively developing education and training to increase integrated pest management (IPM) of western flower thrips (WFT), Frankliniella occidentalis (Pergande). Management of WFT is exacerbated by difficulty in identifying thrips species and by their development of insecticide resistance. Education and training will emphasize workshops on identification of thrips; insecticide resistance management protocols; description of the effects of insecticides on natural enemies, i.e., Orius spp., and use of the "Grower's IPM Guide for Florida Tomato and Pepper Production". Thrips identification aids, such as a national field-based identification deck currently under development by the SPDN and the North Central IPM Center (NCIPMC), will be useful to Florida growers. This kind of information will be delivered through Extension programs, including workshops, in-service training, field days, and classroom education. A section of the IPM Florida website is devoted to thrips in several Florida crops (blueberry, cotton, greenhouse and nursery grown ornamentals, pepper, strawberry, tomato) and contains general information, such as (1) F. occidentalis biology and ecology, (2) management tactics incorporated into an IPM program that is crop and location specific, (3) identification of thrips and natural enemies, (4) practices that reduce damaging pest populations in space and time, (5) problems with managing F. occidentalis and other pests, (6) updated, crop and location specific information on population levels, and (7) resistance monitoring. Future needs for specific in-service or other educational programs, including advanced diagnostic training sessions, will be determined by clientele groups. Adoption of IPM for WFT will benefit growers by minimizing insecticide resistance and maximizing benefits of cultural practices and biological controls.
de diagnostico, será determinadas por los grupos de clientes. La adopción de MIP para WFT beneficiará a los productores en minimizar la resistencia hacia los insecticidas y maximizar los beneficios de prácticas culturales y de control biológico.
The development of sustainable approaches for managing western flower thrips (WFT), Frankliniella occidentalis (Pergande) (Thysanoptera: Thripidae), and the tospoviruses they vector, requires accurate species identification and understanding of the behavior and ecology of thrips (Funderburk 2002) . WFT is the most efficient vector of tomato spotted wilt virus (TSWV). Although WFT is a common species in Florida and the U.S., specimens can be confused with other species in the field, partly due to the wide variation of color morphs. As Florida and the U.S. are constantly at risk from the potential introduction of non-indigenous species and limited taxonomic information is available for thrips, correct identification is a key component of any integrated pest management (IPM) program.
Knowledge of the geographic distribution and movement of thrips can be used to prevent outbreaks and minimize damage to crops. Due to trade and travel routes, storm patterns, and climate, Florida is highly suitable to establishment of exotic thrips. Many of the non-indigenous thrips detected in Florida within the last 20 years have become important pest species (Edwards 1995; Edwards 1996; Edwards 2000; Hamon & Edwards 1994) . Of the 275 known species of thrips from Florida, 55 are not believed to be indigenous to North America (Diffie et al. 2008) . Additionally, 10 non-indigenous species have been reported in Georgia but have not yet been detected in Florida. Unfortunately, the number of species occurring in Florida and North America is not completely known or described in the literature due to limited faunistic studies (Diffie et al. 2008) .
A multi-tactic IPM program for thrips management is especially critical due to the potential development of insecticide resistant thrips populations. Resistance of WFT to pyrethroids in Florida has been reported by Leibee & Capinera (1995) . As a consequence, information on resistance management has been included in our education and training programs. Insecticides for thrips control and the exclusive use of resistant crop varieties for management of plant pathogenic viruses do not have long-term sustainability (Funderburk 2002) . These single tactic approaches, as well as other non-chemical management alternatives, can be useful components in an IPM program that incorporates a knowledgebase of thrips behavioral and ecological information for sustainable crop production (Momol et al. 2002) .
Funderburk et al. (2000) described non-chemical management alternatives and documented the ability of the minute pirate bug, Orius insidiosus (Say), to suppress WFT under natural conditions of rapid colonization and population growth. These findings indicate that natural enemies play a more important role in regulating thrips populations than initially suspected. Funderburk (2002) reported that expansion of thrips populations can be suppressed by natural enemies other than the minute pirate bug. Adoption of IPM for WFT will benefit the growers by minimizing insecticide resistance and maximizing the use of cultural practices and biological controls. Thus, conservation of all natural enemies is an important aspect of this education and training program.
Several methods of information delivery have been developed or planned to educate Florida agricultural producers about available IPM strategies. Mayfield et al. (2003) stated that future thrips extension efforts in Florida should focus on educating clientele about various IPM techniques, including selection of appropriate cultivars, use of reflective mulch, and conservation of natural enemies. Several factors influence crop protection decisions in Florida. An education and training framework is being provided to assist Florida growers in determining the impact on overall crop health of the many aspects of production. Additionally, with training, the University of Florida, Institute of Food and Agricultural Sciences (UF/IFAS), Distance Diagnostic and Identification System (DDIS) can be used by extension specialists and clientele groups to communicate pest information more rapidly via remote diagnostic technology.
Delivery of IPM information based on a foundation of thrips identification can be accomplished with several different venues to encompass the wide variety of clientele needs in Florida. Extension programs occur through in-service training workshops for extension faculty and several activities open to agricultural producers including workshops, field days, formal and informal classroom education, and advanced diagnostic training. Extension education for agricultural producers is the primary goal of this program and intensive diagnostic training for land grant university extension specialists, county educators, and researchers is a secondary objective.
Using predominantly UF/IFAS published material, we have collected the most up-to-date content for these educational programs. Some content for current and future traditional workshops with face to face training, includes information on the following: (1) life history and virus vector potential, (2) signs and symptoms of damage, (3) sampling techniques, (4) field identification of thrips with a hand lens, (5) thrips slide-mounting techniques, (6) dissecting and/or compound microscope identification of thrips, (7) use of a dissecting and/or compound microscope with a camera attachment for digital sample submission, and (8) developing a thrips IPM plan. Specific content for individual workshops is adapted to the needs of different clientele groups.
Training sessions based on the outline above would usually include both laboratory and fieldbased hands-on components; educational material delivered would include 5 to 8 separate training exercises or sessions. The first session would typically cover life history and virus vector potential, including information on TSWV and impatiens necrotic spot virus because their vectors include WFT, Florida flower thrips (F. bispinosa), and tobacco thrips (F. fusca). Because symptoms vary depending on host species, cultivar, developmental stage, and environmental conditions, workshop participants are urged to base control recommendations on insects collected, not damage recorded. Signs and symptoms of suspect thrips damage are covered as the second topic during many training sessions, but it is emphasized that damage alone is not indicative of thrips feeding if the insects cannot be found. Scouting and sampling technique recommendations are covered in the fourth session of most workshops. Details on collection include either use of an aspirator or a white paint board. Field identification of WFT can be difficult due the small size of adults (~less than 1 mm) (Jensen 2000) . Although field viewing of thrips is often inadequate to identify them at the species level, this topic is often covered during training. The identification component of training workshops in some instances focuses on common species that may be confused with WFT, as well as species currently not occurring in Florida.
Land grant university extension specialists as well as state and federal (USDA, APHIS, PPQ) identifiers are the primary target audience for advanced thrips training. These advanced diagnostic training sessions familiarize students with slide-mounting procedures for confirmatory diagnosis, more details in terms of thrips morphology, and the use of dichotomous and LUCID® keys (Moritz et al. 2004 ) for identification. Advanced diagnostic training often includes information regarding rapid screening for thrips species via a stereoscope, but the use of more detailed keys to identify thrips species is a major emphasis. Advanced diagnostic training requires hands-on interactions with instructors and cannot currently be conducted effectively through distance education.
Training increases the comfort level of the students with thrips identification, but confirmations may still be requested for identified specimens. Because of this, training on the use of a dissecting and/or compound microscope with a camera attachment often is included to prepare students for digital sample submission. The UF/ IFAS Distance Diagnostic and Identification System (DDIS) is an excellent point source of identification communication. This online sample submission system (http://ddis.ifas.ufl.edu/ddisx/ home.jsp) allows the user to receive assistance with identification. In training sessions, participants are taught how to take photographs of samples, login to DDIS, and upload images to the DDIS website. Specialists in thrips identification are notified by DDIS of the submitted sample. Specialists login to the DDIS system, and the submitter is notified once a sample has been reviewed. The time interval for the confirmation of identification may be within hours or days, depending upon specialist availability and image quality. In some cases, a physical sample will be requested by the specialists if the identification cannot be confirmed from the photo. Due to this occasional request, training is provided on preservation techniques for thrips specimens.
Hands-on training is not always convenient for clientele, so capability has been developed to deliver information electronically. The website on thrips in Florida crops includes information on several cropping systems impacted by WFT, including blueberry, cotton, greenhouse and nursery grown ornamentals, pepper, strawberry, and tomato. The site, called the Thrips Pest Management site, is located online at (http:// ipm.ifas.ufl.edu/agriculture/vegetables/thrips/index.shtml). Plans for the Thrips Pest Management site of the IPM Florida website include the addition of new material that has been delivered in the hands-on training sessions. Thrips 101 is the first section on the Thrips Pest Management site, and it offers general information on the life cycle and habits of thrips species. Web-users also have links available to the Thrips Specialists Working Group (TSWG), a collection of Florida based thrips specialists who can help answer questions or assist with identification and management recommendations (Table 1 ). The site also lists the hands-on education and training activities available in Florida. These lists are updated often and usually include two or three upcoming training opportunities.
The Thrips Pest Management site has many links to thrips management and identification resources available for free. There is a direct link to the "Grower's IPM Guide for Florida Tomato and Pepper Production" (Gillett et al. 2006 ). This online production guide outlines several of the IPM techniques used to manage WFT. Additional links are available on the Thrips Pest Management site for quick access to information on other thrips species that may be of interest to agricultural producers. Material is being added as it is modified or developed to several sections on the Thrips Pest Management site. These include: scouting, identification of thrips, identification of natural enemies of thrips, general IPM practices that reduce thrips populations, thrips management in specific crops, challenges of thrips management, and tracking thrips resistance to insecticides. Most of the information being modified for these sections is currently available in the "Grower's IPM Guide for Florida Tomato and Pepper Production" and in UF/IFAS Electronic Data Information Source (EDIS) documents. Our goal is to make quick links to the most up-to-date information available to encourage its use by agricultural producers.
The educational goal of this program is to teach extension faculty members and agricultural producers how to design crop-specific IPM systems based on correct identification and multitactic management of WFT. The effort will build on four highly successful thrips identification and training courses that have been conducted in recent years, including chilli thrips The advanced diagnostic training for thrips, and other arthropods, continues to be a priority activity for entomologists in the National Plant Diagnostic Network (NPDN). Following advanced diagnostic training, participants are more capable to use keys for initial species-level identifications. Workshop participants often are in communication with instructors post-conference, for both initial identifications and final confirmations. Surveys were distributed to determine the effectiveness of this training and the responses were extremely favorable for 3 aspects of the training: instructors, learning environment, and workshop design. Many participants requested brief videoconference updates for new pest information.
Agricultural producers have special needs for education and training on thrips IPM. To meet these needs, educational materials have been or are being developed, including thrips identification aids, i.e., I.D. deck, and insecticide resistance management protocols. Product rotation is an important aspect of WFT management because this pest is resistant to almost all insecticides (Jensen 2000) . Moreover, IPM can be difficult with multiple pests in a crop. For example, chemical control of pepper weevil, Anthonomus eugenii, and sweetpotato whitefly, Bemisia tabaci, can disrupt the natural enemy complex that naturally manages WFT (Funderburk et al. 2000; Gillett et al. 2006) . Use of the "Grower's IPM Guide for Florida Tomato and Pepper Production" and other online resources, such as the Thrips Pest Management site, can help producers create a comprehensive crop management plan to maintain high populations of natural enemies and minimize pest problems. The Thrips Pest Management site was developed in the summer of 2008 and has already become a well-used resource. Web statistics collected from Jul to Nov 20, 2008 show the number of "hits" for these thrips specific resources (Table 2) . The "Grower's IPM Guide for Florida Tomato and Pepper Production" is based on IPM principles that emphasize pest prevention, rather than reaction, and up front planning to reduce the risks and costs of pest management. It presents options for tomato and pepper production in Florida, including management of soil nutrients, pests, diseases and weeds, as well as cultural, physical, biological, and chemical controls. The guide outlines several of the IPM techniques used to manage WFT and contains specific information about 4 thrips species in Florida and their management: Florida flower thrips, F. bispinosa; tobacco thrips, F. fusca; melon thrips, Thrips palmi; and WFT. Web statistics collected in the first 11 months of 2008 indicate the usefulness of this educational guide (Table 3) . These statistics do not take into account the number of times the reference has been used offline, since 750 copies were distributed on CD and 60 as hard bound copies to key growers, scouts, and faculty members.
DISCUSSION
Demand will increase for WFT IPM training and associated materials as this pest spreads to new agricultural production areas in Florida. Consequently, plans are underway for more workshops on WFT identification and management. A "Thrips Identification Deck" is being developed by the SPDN and North Central IPM Center to assist scouts and growers who are learning how to distinguish between thrips species. Assistance will be provided by members of the TSWG to develop and implement crop and location specific insecticide resistance management programs. As a follow-up to these extension efforts, post training surveys of educational needs will be conducted. These surveys will assure that future efforts have the maximum benefit for Florida's agricultural community. 
